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INTRODUCTION 


In  1979,  the  Ministry  of  Environment  and  Energy  became  part  of  a  group  to  monitor  the 
environmental  effects  of  a  thermal  generating  station  near  the  town  of  Atikokan  in 
northwestern  Ontario.  Each  member  of  the  group,  comprising  Ontario  Hydro,  Ministry  of 
Natural  Resources,  and  Ministry  of  Environment  and  Energy  (MOEE),  was  responsible  for 
different  parts  of  the  program.  The  MOEE  component  included  terrestrial  and  atmospheric 
deposition  studies  to  assess  the  effects  of  airborne  emissions  from  the  power  plant. 
Concerns  had  been  expressed  that  such  effects  might  impact  not  only  the  local  environment, 
but  also  more  distant,  ecologically  sensitive  areas  such  as  Quetico  Provincial  Park  in 
Ontario,  and  the  Boundary  Waters  Canoe  Area  and  Voyageurs  National  Park  in  Minnesota. 

Ontario  Hydro  began  construction  of  the  generating  station  in  1978  and  it  was  commissioned 
in  late  1985.  The  plant  is  a  single,  200-megawatt  unit  fuelled  with  low-sulphur  hgnite  from 
western  Canada.  The  unit  currently  operates  infrequently,  during  peak  demand  periods. 
During  1992,  the  generating  station  operated  about  36  percent  of  the  time,  mainly  during 
winter  months.  In  the  1992  growing  season,  power  was  generated  on  only  six  days. 

MOEE  terrestrial  and  atmospheric  deposition  studies  at  Atikokan  began  in  1981.  Reports 
to  date  have  shown  that  elevated  levels  of  iron  and  arsenic  occurred  near  the  power  plant 
in  soil  and  in  some  types  of  vegetation. ^'■^'^''^'^  Air  emissions  from  two  former  iron  ore 
pelletizing  plants  nearby  caused  this  contamination. 

Under  the  agreed  monitoring  plan,  MOEE  carried  out  terrestrial  sampling  in  1992.  This 
report  presents  a  summary  of  results  from  this  work  and  from  atmospheric  deposition 
monitoring  for  the  period  1989  to  1991.  Data  from  previous  years  are  included  for 
comparison. 

METHODS 

TERRESTRIAL  STUDIES 

Study  sites  in  1992  (Figure  1)  were  the  same  as  those  for  previous  surveys.  Where  available, 
samples  were  collected  of  white  birch  foUage,  and  of  current  and  one-year-old  white  pine 
needles.  Feather  moss  {Pleurozium  schreberi)  and  a  foUose  lichen  {Umbilicaria  muhlenber^i) 
were  also  obtained.  The  1992  survey  includes  a  smaller  number  of  vegetation  species  than 
earlier  surveys,  because  we  felt  that  a  reduced  number  could  adequately  show  trends. 
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Bark  was  sampled  at  a  height  of  1  to  11/2  m  (metres)  above  the  ground  from  stems  of  white 
pine  trees  sampled  for  needles.  Soil  from  three  depths  (0-1,  1-2,  and  2-5  centimetres)  was 
also  collected  from  all  sites. 

Standard  Ministry  procedures  were  followed  in  the  collection  and  processing  of  soil  and 
vegetation  samples.*^  AU  vegetation  and  bark  samples  were  analyzed  for  aluminum,  arsenic, 
cadmium,  chloride,  chromium,  copper,  fluoride,  iron,  lead,  mercury,  manganese,  nickel, 
selenium,  sodium,  sulphur  and  zinc  at  Ministry  laboratories  in  Toronto  and  Thunder  Bay. 
In  addition  to  the  foregoing  analyses,  soil  was  analyzed  for  calcium,  organic  matter, 
magnesium,  phosphorus  and  potassium.  Soil  and  bark  pH  were  also  determined. 

Vegetation  in  the  vicinity  of  sampling  sites  was  examined  for  visible  evidence  of  stress 
caused  by  disease,  insects,  contaminants,  air  pollutants  and  physiological  factors. 

Isopleths  depicting  areas  of  equal  metal  concentrations  were  calculated  using  SURFER 
software.^  Contaminant  guidelines  developed  by  the  Ministry  were  used  to  interpret  the 
data.^  These  guidelines  are  based  on  the  upper  limit  of  normal  concentrations  of  selected 
parameters  in  vegetation  and  soil  in  Ontario.  Values  above  guidelines  may  indicate 
contamination  problems.  Exceedences  do  not  violate  Ministry  regulations,  nor  do  they 
necessarily  imply  health  or  environmental  effects. 

ATMOSPHERIC  DEPOSITION  STUDIES 

As  part  of  the  Acidic  Precipitation  in  Ontario  Study  (APIOS),  MOEE  operated  deposition 
monitoring  equipment  at  Quetico  Centre  (30  km  east-southeast  of  the  generating  station), 
at  Lac  La  Croix  (70  km  southwest),  at  Femberg  Road  in  northern  Minnesota  (95  km  south) 
and  at  Forbes  Township  (135  km  east)  (see  Figure  2).  The  Forbes  Township  site  (re- 
located to  Dawson  township  in  late  1986)  served  as  control  for  comparison  with  data  from 
the  other  three  sites.  Cumulative  (28-day)  precipitation  and  daily  precipitation  sampUng 
began  at  some  of  these  sites  in  1980.  Description  of  the  network  and  monitoring  methods 
are  reported  elsewhere.^'^'^ 


RESULTS 

TERRESTRIAL  STUDIES 
Tree  Foliage 

Insect  damage  to  vegetation  in  the  study  area  was  generally  minor  in  1992.  No  visible 
symptoms  were  noted  of  air  pollution  injury  to  vegetation. 
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Chemical  analysis  results  are  presented  in  Table  1.  No  Ministry  contaminant  guideline 
exceedences  were  recorded  in  1992.  Occasional  minor  exceedences  of  some  parameters 
occurred  in  previous  years;  none  of  these  were  attributed  to  emissions  from  Ontario  Hydro. 

Table  2  summarizes  average  elemental  concentrations  in  coniferous  and  deciduous  tree 
foliage  from  1981  to  1992.  Although  all  concentrations  for  this  period  were  within  the 
normal  range,  there  is  a  trend  of  decreasing  arsenic  and  u-on  levels  over  time. 

White  Pine  Bark,  Moss  and  Lichens 

Chemical  analysis  summaries  for  1992  are  presented  in  Table  1.  Table  2  shows  average 
chemical  concentrations  from  1981  to  1992.  Except  for  arsenic  and  iron,  element  levels  in 
white  pine  bark,  feather  moss  {Pleurozium  schreberi)  and  lichen  {Umbilicaria  muhlenbergii) 
did  not  change  significantly  during  the  12-year  period.  Arsenic  and  iron  declined  steadily, 
but  were  still  above  normal  at  some  sites  in  1992  (usually  sites  1,  4  and  11).  The  12-year 
trend  is  shown  in  Figures  3a,  3b  and  3c  and  in  Table  3  for  arsenic  in  feather  moss.  A  similar 
trend  (Table  4)  and  distribution  pattern  occurred  for  arsenic  and  iron  in  white  pine. 

From  1981  to  1992,  the  average  concentration  of  arsenic  declined  by  70  to  90  percent  in 
white  pine  bark,  feather  moss  and  the  lichen  Umbilicaria  muhlenbergii.  In  the  same 
substrates,  iron  decreased  almost  as  much  (50  to  70  percent).  This  decrease  occurred 
independent  of  the  operation  of  the  generating  station. 

Soil 

Chemical  analysis  results  for  1992  are  presented  in  Table  5.  As  in  previous  surveys,  arsenic 
and  iron  concentrations  were  elevated.  These  two  elements  were  usually  highest  in  surface 
soil,  and  decreased  with  increasing  soil  depth  and  increasing  distance  from  the  two  former 
iron  ore  plants.  Although  sampUng  depths  in  these  studies  differed  from  the  standard 
sampling  depth  of  0-5  cm  used  to  interpret  Ontario  contaminant  guidelines,  the  data  indicate 
that  the  guideline  for  arsenic  would  have  been  exceeded  at  sites  1, 2,  3,  4,  8  and  11  in  1992. 

Table  6  presents  the  mean  concentrations  of  parameters  in  soil  since  sampling  began  in 
1981.  Except  for  arsenic  in  surface  soil,  levels  of  most  parameters  did  not  show  a  consistent 
pattern  of  increase  or  decrease.  Aside  from  arsenic  and  mercury,  all  average  elemental 
values  were  below  current  Ministry  guidelines.  As  previously  reported,^'^'"'''*'^  mercury  levels 
were  higher  than  expected.  There  were  no  significant  relationships  between  mercury 
concentrations  and  distance  from  the  generating  station  or  from  the  former  iron  ore  mines. 
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AmOSPHERIC  DEPOSITION  STUDIES 
Precipitation 

Precipitation  data  are  presented  in  Table  7.  Precipitation  chemistry  and  wet  deposition 
rates  were  similar  at  all  four  sites  throughout  the  12-year  study  except  for  sulphate  at 
Dawson  Township  in  1987.  Wet  sulphate  deposition  was  well  below  the  threshold  (10-12 
kilograms  per  hectare  per  year)  above  which  sensitive  aquatic  systems  might  be  affected. 
Deposition  monitoring  at  Quetico  Center,  Femberg  Road,  Lac  La  Croix  and  Dawson 
Township  ceased  between  1990  and  1992. 

DISCUSSION 

Results  of  the  1992  terrestrial  survey  at  Atikokan  confirmed  the  continued  presence  of 
elevated  arsenic  and  iron  in  surface  soils,  lichens,  mosses  and  white  pine  bark  at  sampling 
sites  near  the  generating  station.  These  elevated  concentrations  resulted  from  air  emissions 
from  two  former  iron  ore  mines  which  operated  in  the  area  for  about  15  years.  The  steady 
decline  in  arsenic  and  iron  concentrations  from  1981  to  1992  indicated  that  Ontario  Hydro 
operations  had  no  impact  on  local  arsenic  and  iron  levels. 

Snow,  soil  and  vegetation  sampling  surveys,  and  moss  exposure  studies  have  shown  that 
atmospheric  concentrations  of  all  measured  parameters  did  not  increase  during  the 
operational  phase  of  the  generating  station  (1986-1992),  compared  to  the  pre-operational 
phase  (1981-1985).  Except  for  arsenic  and  iron,  levels  of  all  parameters  studied  were  usually 
within  normal  background  ranges  throughout  the  12-year  study  period. 

Mercury  levels  in  the  soil  surface  were  higher  than  expected,  both  during  operational  and 
pre-operational  periods.  The  reason  for  this  is  unknown,  but  may  be  ascribed  to  natural 
causes  or  to  fallout  from  long-range  atmospheric  transport;  local  point  sources  are  not 
implicated. 

This  report  concludes  the  Ministry's  study  of  effects  of  air  emissions  from  the  Atikokan 
generating  station  on  the  surrounding  terrestrial  environment  and  on  precipitation  chemistry. 
No  further  sampling  is  planned  at  this  time. 

CONCLUSIONS 

1.  Terrestrial  monitoring  and  atmospheric  deposition  studies  have  not  detected  any 
measurable  impact  from  the  Atikokan  generating  station  on  the  surrounding 
environment. 
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2.  Elevated  arsenic  and  iron  in  surface  soils,  feather  moss  and  white  pine  bark  were 
caused  by  emissions  from  two  former  iron  mines. 

3.  Arsenic  and  iron  levels  in  soil  and  vegetation  decreased  substantially  from  1981  to 
1992. 
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Figure  1 .  Soil  and  vegetation  sampling  sites,  Atikokan,  July  20-22, 1992. 
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Figure  3c.  Levels  of  aisenic  (pg/g,  dry  weighl)  In  Pteurodum  actireberi 
AUkokan.  1992 
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